We have developed a new floor system to enhance seismic performance of a building structure as well as dismantlement. This floor system is built up by installing visco-elastic materials (VEM) between floor slab and beam upper flange. This paper deals with numerical analysis and shaking table test in order to verify elastic seismic response of single-steel structure equipped with the proposed floor system. From analytical and experimental studies, it is clarified that the effect of response reduction is caused by increment of damping factor and the maximum response can be predicted by the response spectrum method.
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(a) (b) Voigt 5 (a) El Centro NS BCJ L2 2 10 11 El Centro NS BCJ L2 2 10 11 1.5 Vol.25, No.3, pp.361-364, 1958 . 9 9 Seismic force acting on a building structure can decrease by means of reducing acceleration of floor during earthquake because the quantity of both dead load of the floor and live load on the floor is about half or two-third of total weight of the building. In this research, a new floor system (see Fig. 3 ), that is called "seismic floor system", which is consist of visco-elastic materials (VEM) installed between floor slab and beam upper flange, is proposed in order to decrease seismic response of a steel moment frame. The thin VEM is adhered to two steel plates, then the lower plate is bolted to beam upper flange and deck plate is welded to the upper plate. Thereby floor slab can be detached easily from a beam by removing high-strength bolts at demolition of the building, and the beam can be reused for construction of another building. In this paper, seismic response in the elastic range of single-story frame equipped with the proposed floor system is verified by numerical analysis and shaking table test.
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Firstly, in order to investigate linear vibration characteristics of the single-story frame with seismic floor system, complex eigenvalue analysis is performed by using two-degree of freedom model (see Fig. 4 ). For development of the analysis model, single-story frame with the floor system is divided into a floor and a frame of vibrating separately in horizontal direction, and these elements are connected by VEM, whose hysteresis behavior is given by Voigt model. Natural period, eigenmode and damping factor are obtained from eigenvalue analysis (see Fig.6-8) , and the maximum response prediction based on response spectrum method is proposed.
Secondly, seismic response of the frame is simulated by time history analysis, varying ratio of stiffness, ratio of weight of floor to weight of frame, temperature of VEM, and natural period of frame, respectively. Analysis results show that ratio of stiffness is the parameter to have the most effect on seismic response of the frame, and the maximum story drift angle and the maximum story shear force decrease as ratio of stiffness becomes smaller. However, significantly large shear deformation occurs at VEM and seismic response is sensitive to the temperature of VEM when ratio of stiffness is very small. From these results, it needs to take notice that clearances between floor slab and columns / walls are as large as not to crash each other when the seismic floor system is applied to the frame.
Next, shaking table test of single-story steel frame of one-fifth scale model is conducted to confirm validity of analysis model.
The test results are identified with analysis results and demonstrated that seismic response of the frame can be reduced by the seismic floor system. On the other hand, the effect of reduction of seismic response deteriorates when the weight of floor is supported by VEM. Therefore, it is suggested that the mechanism of supporting weight of floor is needed for practical application.
Finally, through comprehensive studies on both numerical analysis and shaking table test, it is clarified that the effect of response reduction is caused by increment of damping factor and the maximum response in elastic range of single-story steel moment frame with the seismic floor system can be predicted by the proposed response spectrum method. Seismic response can decrease about twenty to thirty percent compared with that of ordinary frame without the floor system when ratio of stiffness is chosen appropriately. 
